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(57)Abstract: 

PROBLEM TO BE SOLVED: To sufficiently present a 
space diversity gain and further to suit the gain to a 
multi-user environment. 

SOLUTION: In the multicarrier CDMA receiving 
apparatus provided with a space diversity configuration, 
maximum ratio composition is performed for each 
subcarrier and afterwards, maximum ratio 
composition/equal gain composition (MRC/EGC) 
conversion or maximum ratio composition/MMSE 
composition (MRC/MMSEC) conversion is applied to 
signals to be composed. Thus, the space diversity gain 
can be made sufficiently large and further, an error rate 
can be lowered by suppressing noises while maintaining 
orthogonality between user data even under the multi- 
user environment. 
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isf$./mmm-£m.&& (mrc/egc^&) fe&iM±fi*tfc# 

fife/MMSE£j£S& (MRC/MMSEC^&) £i£ L . 

'J TCDMAS(fggff)Sm*;4lcfc^r, S-T^ > 

3-Kt, 

^fie^i-M^tt^fie/^fint^fie^ (mrc/egc£&) 

fci, LMi^^tta-fie/MMSE^ja^m (MRC/MMSEC&&) £ 

» (MRC/EGC£«&) fe&lM*g*i£^l£/MMSE#fi££&(M 
RC/MMSEC£&) ^ME-r^mas. SESS^CD^-y-^+V 'J7<t 

Mo 

'J 7CDMA0>»«S£«l::fci^-c 

SSTTD^ru- K«. #^^>^CDSTTDr=i— K SPG) Hi* 

SCO^^m^(cg^lt^/«/^fJ|^#^iS^^ (MRC/EGC 
fctt) fc^LMig*hk^fifc/MMSE^fi6^»(MRC/MMSECSE 

so ftiktta>«-»^^ y T«»iciett* 

*«^fcctsw«tr«Tiu^*^y TCOMA*«« 
Mo 

[XHO&IBIftlKVn 
[000 1] 

(MRC/EGC£&) fcSlM4*k*tt*J*/ 
MMSE£fi££& (MRC/MMSEC£&) £ fr 5 V ;U^4r* 'J 7CDM 
A»«««;Rtf*a>S«*5SI=l|-r«. 
[0 0 0 2] 

[ft*<Dftffi] ^u***y7CDMAi***^**y7<D 



h(D^^^r-vy7^ffifflLTIge^ hb- KOfciM 

v(c±tE{ge^ hu- hco-y-^^ y 7*<&] y at & 
tt, =i- K««kLfc*^*^ y 7«*i*M*-f y 

y-^i=*yH»*4r-f /<-^«#*<»6*l, vju^ 

**'J7 CDMA v X t- A 14, » ;£8fcSiRtt Z>jl — V>7<D 

^*^y7*i=^^*ii/itsj3j:i;5 t ^*iu»«eLft 

[0 0 0 3] VJl/f^-V 'J 7CDMAI4. 7 s — ZislsTF)^ 
BtttBT*fe*o y7f45LMzl|[XLTl^**<, 

c©its«tts»*fc«>i=, y 7«a»i42/> 
*aofca.— ifA<H-a>^^*^y 7(D«*t5ii-t«ffl 

^*fc^Ha»*|pia)i»#»«l*«*fir«i:L^. =L—*f 
*«ia|-*"«fc»l=»<f:-3fctttk3- K* * ic* 

[0004] "^jU^^f •* 'J 7 CDMA (MC - CDMA) :£5£<£>If 

si4, m 9 ics-r £ a i^-o<D&mT—$ o ^ y n<kd=i 

■T*#a-KCi-CNSfflSiJlwimtB#a If— t*— $ Die 

»«»9i~9|fe*»:u #*S$g^D-ci-D'CN^^li 

0 (a)|C^-Tffl;K» f 1~ f N(DN<i<D^^^r-vy 7-e^ 

74r-vyreat-r«««Tft«A<. *Bici4tta-r6j: 

i@C0#v>7p;Hz|ll9lc^-rtoS^SSL, M x n 

£m*TT;^*A'y7ei£-r4 I x,Eii ocwic^-r 
Ha»EHo)-y-3f*^ u7«Bi>« c t ic j: y axnsft 

[0 0 0 5] H1 1 l4MC-CDMA0)3l«flJa)«lrtH-efc*. 
^-^^i@aJ11(4, *^a*»-^ft*«lM44r-*»« 

;U) icKtt-r «. 0PSK«H<Dfftlz8-PSKKH % 16-QAM^ 
B*if*«ffl-r«Cfct,-e#*.*flll*»»12l4«[»-> 

atM^r-^fcKtftL. «-»*iH4**t^*LN»ttLT 

ffitfcaii4icA**r^o ffi^a5i4i4M©(o^s:gui 41-1 

4Mt«*rJ3y.*llJWll1 41-1 4Ml4^+l J ?+ll&^ 
C2. . . CNl4n.— ifSlraa^^^^Ui/^a— Ktf* 

^ 0 zcDism, n xM{i(D-y-^^^y7-e^;u5 i ^r-vy 

7fi«t5fe*a)*?*t 'J 7«*SCi-SC|W*<ttlk» 
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i 4 j:yui*-r*.-r«:t)^ffl»ffli 4fiiax=j-K$ 

K a - KGi -Giants * *i 5 . 

[0006] «ia*-r>*g-'?»i5i4,«a»y-r/< 

7«**»SHft-f>* y-?lr*y^»jLTH»S» 
-hlc^tft"^"^. IFFTdnverse Fast Fourier Transform) 
ff 1 ettttWAairi-S-^+AfUTOTfclFFT «7- 

•Jx^ft) fflS«J6Lr«P B 1tt-t(D0FDM«^(S6»ffl« 
«JMM)i:KKt«. tf-K-f>^-/\%»XS 

1 7 14. OFDMlt-^-lctf- K-T >^-/N;^fiAL, tt£ 
mm$> 1 8l*;tf— K-f — ASttfcOFDMfi-^- 
lcKSSEBB$fliL.ail9iS«ffll 9tt*«H»»fc7^ 

^3 V 3 >-T S fc JtlcXBttflMI It T + «fc 

yanrrs. 

[0OO7] ^t'J7(DSaii, (ffiffc*N) x 

c-eftB£a**i4/WPy M** it©a- tW^* 

[0008] B1 2i±S/y^u/^u;u*»RfflBT?a& 
y. i^u-A(DiS«7 s --*<DiKr^rz*ii/^p^ hp 

*<*B*m**lTl**.JM3* Py hPf*^U 

— « Z £ 1 ? u— A»fc y 

-f P* h 1*4 xM*>>7fOU. &{i^-$*<28xM 

l JWIf-> £ LTffc*!)a>4[ll*-(?/ W P V hCDM v> 

4iae3*-e#, SiifiiJ-eiS/Wp^ h^ffli>n*+r^^ 
[0009] en 3 1***— K-r /^uiiAltiKH-c 

fe^o hV>*— /U»Ai:l±, Mx Nfl(7)+r3f^r 
A»U7^>^ ( = 1 0FDMv>7K;U) KiS Cfc IFFTUJ* 

£ 1 m& * r * t #. *0&n»ic3iuBtttt« =■ e- 

inJiy^^/^lZckSflF^MTa^RW^JIlK-rct 
[0 0 10] (HI 4r*MC-CDMA0)a«ffla)«fiKB|-e&4. 

«t»a«»3i(*a«Lfc-7;u^*^uT«#(rHa« 
xeiffi9$t&L.iB%anffi3 2 i*afi(i^-irit36aa 

SR3 3i*. a««»o)*-f sv^BjHtnofc*. isa 

(i(i-^cfey**-hV>^-/<;UG I £»*LTFFT(Fast 



Fourier Transform) gfl 3 4 (r A*f -5. FFTSU 3 4f*FFT 

> K^-f 5 >y-eFFTaMt«!iai*Ror«B«« 

N xM{l(D-9-^^r A- 'J 7i^W^t U 7tr> 

?;u) irgtftL.Baft-x-o* y— *?»3 5i*j£fifld 
[ooi i] 7^*it4tae*3 6aaaM«T!MBM 

Stifc/W h*«ivc*:^**y7»l=***jb« 
3e*tTtV ^**JU*S{g3J3 6blW^V'J7S0)f 

**iMtffiffl3 6 altiaSf-f 'J— 3fgP3 5 b 
B*t5#/WP^ h->>7Pj|/a>-9-^*-vy7'flc»lcH 

•S*SiP*L-C-t(D¥ftffi^«fe y #-^^^r-v 'J 7(Dft 

3£giJ3 6al*. /WP7hl^l^T^^ , J7 
CD ? x - > ^ir £ 6{£*§<Di2»exp ( j 0 ) £ Jt % L > * 

^(rexp(-j0)^^g:L'T^x-v?>^$ffl^4 i 
[0 O 1 2] &ffiifc$I53 7(*MffiO)ft]t«|S3 71~3 7 M 

*«*rfey.*jr«3 7ii*zl— ifirtjyBT&tLfcit 

KWt^>a3- K) ^<3**r-5>%=>- KCi. 

LrietttRUtta)iRj|:*%fl«ia)9urtt9«l?3. 

— ;u K3- KGi— GmnA^W "&iSaJ3 8i-3 8 
Mtt-ttt-fttJRWSB 3 7 1 - 3 7 M 7bx & tb Jj4-«Nfl(D JIttt 

fiS l, u;u > y 7;uJt«ffl 3 9 izmHiWr—Z Sit 

^J^-^IC^lSL,T ? -^«iJi|g|J4 0!*^fiir-^^« 
[0 0 1 3] MC-CDMAT'I*. ^ x — *s>#1tno>1tlh\Z# 

HI 4tB-ffl»lcl*B-»#*f*LT^«.Jia«ja 
I*. 02^7>fO)X^^/\-vfM:4^t 
t^ja,©&^^>T<D^^*;Hi«SB36b, 36b' A^t> 

«^rt»SCi-SCMN : SCi' -SCmn' t*7*t'J7»lc 

l, -9*^+^ y TmcDsmm^z&fo&tt 3 7 ir a 

73LTl^4^. ®»tt*6B3 7a>»«ffl3 7i~3 7MlA 
^^355 1 * y B!*tS#N|C!>1r?** U 7M« 

tL-?*LZL-+Fir n y a r & hfcits 3 — k c 1 . 

C2. . . . CN*Ml::.MftLTXtttM-ftjfiU 

s. fefc. »Ka2^>^<D*«a««*^^-v*iua 
«»*-co>«rti*B--c*y,Ki^>^a)#»ici*B 

1 4iB-»**ftU»2^>^«)B-9»lzl*ttW 
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[0 0 14] MC-C0MAO)a»»a>*5SlC(*. Q)\M.&m5t 
^Ji£;£ (Orthogonal restoring combining : ORC) ,<2>^^iJ 
(Equal gain combining: EGC) % ©S^it^iS 
& (Maximum ratio combining: MRC) , @)MMSE-&J&;£ (M 
inimum Mean Square Error Combining: MMSEC) ri<fc 

m*<fc3. ^fi]#£j£>£EGC(£, #j£&ct> u^;ua<§:*;<t 

«T?lP*>4 J: 5 iz& flkt &:5&-efc6. ft-*;?** »j 7 
<D^**n4i5tfiI£ h m (m=1,2, Nc) f T-V* 

;u»«»t?hm*/|h m | (*i±*ttttxft$»*-r«) z 
'j rft^irsac-r 5 c t iz& y ^fij^^^EG 

[0 0 1 5] «*Jt*fi65tMRCf± 4 -&fitffta)SNR (Signal 
to Noise power Ratio«#»«tS«*lt) *«k*^-T« 

7<Dft*^itllS h m (m=1, 2. Nc) 

[0 0 16] MMSE^j«ai± % =i- KM I Fi*&£rtK*a> 
tO)Ma>sFtid-*«fi (MSE: Mean Square Error) *><g 
?**U7<D^**;uli£te£ hmOiFl.2.— .Mc). 1 -y- 

h m */ (NMUX- I h m | 2+ a) 

£#-tf-3Mr* 'J 7m^\zm9-1-Z>^tiz& iJMMSE£/$£ 

[0017] ia±cD^^iiv>^ur*fe*<hi> : 3^i^ 

so+si = (|hol 2 +|hi|2) xo+ ho* 
*«H«1dfcA*r* 0 **lt*fiR5i-efi(|ho|2+|h 
1I 2 ) *<yY/<— >^V>lcft£. 
[002 1 ] ■ «fiIW«A 

mi Qitmmm^f&commmvh 1 ). ^>^#a#uc 

It *;Ht£SB2ao. 2 ai li:?^ >^#0\ #1 left If 
*^^*;n£«»ttho. hiS«ISLrho*/|hol. hi*/|h 
1 1 * L. ^**Mii«ffi2bo. 2bi tt-ttt-Fttda), (1 
b) r<). r ilzho*/|hol. M*/|hi | 

[jgn] 



Attn?? m) fcfflffi-c& y % it «&* 

X\ It3fc«5cdfifc3*ORCI**4,»< . g*lt^fiR*MRCIi1 
J.— 1f<7)iiB'lrBER(Bit Error Rate) £»/]*!:: 
Tib^JL— *f«*(ztt^fi*T?*y, H*iJ#^j£;£EGC 
fcctlXMMSE^fiK^MMSECIi. ttSttattfltatJB < ft < . 
^jU^zl— lfS*T*fcoT t,tt*£ /J** < T-£&#ftj£ 
£ $ * tz 6 -T o UlJb «fc y MC-CDMAir£> If * 
£LTI*g*it^iS;£MRC, ^*f]*#£/£;£EGC. MMSE^/S; 
;£MMSECrt<£Sffl £ tlT klTT'li, 7 l^t" $V / <— 

[0018] • x$r*f/<— 

H1 6 l^fj; a lc, 1 Sift 7 >^t", 2g<l7 >^<£>x 
^«J«lcftoTl*-6t,<D£-r£, CO) 
XK-7^y<-5/fi*|:fii>t, aMlT^-r+ATt 
<t 2 0CD#SfiT>^^ATro. ATriP B 1(7)^*;uj£m# 
tt*ho. hi^mT>^±ATt«!:#^:flATro. ATnPifjlz 
. feltSy-TXgno, &{Ifl-S§-£x(K ftgllTV 

■^^ATro, ATn<7)g:{Ht-S§-£ r rj. M^fflf*. 

rO=hOxO+nO (1a) 
r 1= h 1 xfj+ n 1 (1b) 

[0019] ■ g^tt^iSMRciii i 7 izmxitsmom 
wmv$> y . 3f ^ >^#a #1 izfc it * ^ -v *;uit i 

ao. 1 ai I* -} ^ >^#0, #1 iz fc It * ^;i/f&«Wttho. h 

1 £tt£5£ LTho*. hi*^ tU±i U ^-V*;u««»1bo. Ibi 

l*^^tlSfi(l^ r o. rTlCho*. hi*JiIl 

^ so=ho*ro (2a) 

s]=hl*rl (2b) 

*f-l* 

sO=|hol 2 xo+ ho*no (2a)' 
s1 = |hi|2 xo+ hi*ni (2b)' 

[0020] x^— xy^/\*-v^^/$ajic(i&^^> 

^<7)^-V *;U»«ffl1bo. Ibi (Dffl * ^ L, ^^il-^- 
no + hi*ni (2c) 

? ""N" I ' + N"° <3a> 

^<7>^ A- ^>Hi(tg|J2bo. 2bi OTtiS* £ L. ^fiES^ 
[SS2] 
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(3c) 



[002 2] • MMSE^lS 

mi 9iiMMSE£/£a>tai!BEiT?&y . ^7>^#o.#ncS3 

It 3 T V * ;Ht ^SB3ao. 3ai li ^ v > ^#0. #1 1= fc It 3 
ho*/ (NHUX • I ho I 2 + ctn. 0 2 ) (4a) 



hi*/ (NMUX • I hi I 2+aN.1 2 ) (4b) 

ctN.O. o"N. 1« =>— K^aSfe$MMUX<t^"-S. ^-V^-^ffl 
(igR3bo.3bili-?-tt^tl(1a). (lb) S(0S1H1# r o. M 
t(4a). (4b)£J|t*U 
[IS3] 



N„»CC*\h a \+<Tl 



x 0 +- 



Nmux *L 



r+ff.v.o 



Mnux *|/», | + cr^, Mma » |^ | + a 



2 

W.1 



(4c) 



(4d> 



^<D^ -V ^;UffldSP3bo. 3bi Oft tt £^J* L, ^J*«^ 

fell 



5T n + 5, = 



(4e) 



AT/mor *\h l \+ al 0 0 //mux *|/r l | + <r 2 /J 



[0 0 2 3] STTD 

2CDX^— X£ Y v^ 1 (Space Time Tr 

ansmit Diversity : STTD) £fc£ 0 frfr£STTD-ei±» HI 
2 O (z^f £ 5 l::i£««lc fcl^TSTTDx > =i 4 li, 
«JBT(Dattr*2->>#;u-T— * [x 0 . xi] £2&$i] 

[xo. -xi*] T*&y. £520)^— $?"jf£ [xi, x 
0*] Vfo&o ^<D2&&\<D J T—$rfm2 1 (c^^-J:5l^2 
oa>jS«T>T-^-ATto. ATti£ygf!7>^ATro. AT 
rilCfS](fT^{M^^^. 2OCD^{lT>7 L -^ATt0. ATti 
t 2oO)g«7 , > J r+Atro, AtriH<D?-v *JUlC«M*te 
£h0,0- ho, 1. hi ( o. hi j. ^-fX£no, 0. 
"0,1. M.O. ni t i % mjgilT >=- + 0)B$£lJ t Izfclt 

r j.t^-T+if*. Sfl7>^ATro. ATri 
CDgf!fI-§- r 0, 0. rO, 1: M.O. rljttSS 

sO,0= (I hfj,Ol 2 +l hl t ol 2 ) xo+ 

sO,1= (Ih0,0l 2 +lhi,0l 2 ) x1 + 
s1,0= (I hO. ll 2 +l H 1. 1 12) xQ + 
S1,1= (Ih0,ll 2 +|h 1# i|2) xl + 
(^^■^^I-^so.O. soj ; si,o. sijSUAtio (5 
i) - (5m) (Ofcfflgn II<&ftfflrt(DteliSTTD^V >Tfc 

-So 

[0 0 2 5] Ol^X*. X^— /<— v^^figa$4cli 



(5a) 
(5b) 
(5c) 
(5d) 



rO,0= ho, 0x0+^1,0x1 +nO, 0 
r 0, 1 = — ho, 0 x 1*4- h 1,0x0*+ nO, 1 
r 1,0= hO,1 xO +hlj xi H-r.1,0 
r 1, 1 = — hO, 1 x 1*+ h l t 1 xO*+ n l t 1 

[O O 2 4] M2 2li, [STTD+X'*— X-$T-T/<— ix^g 

fi£] <DS«M<D«j»H-eft4. ^>T#0,#1lzjfci*6^ 
* *;Hft«ffl 4 ao. 4ai it y =y > ^#0, #1 \z& If %> T -V * 
JHt««1tho,0. hi ( 0: ho, 1. hi, i£it5£LTSTTD 
^a-^4bo. 4biirA^-T^o STTD^=i-^4bo. 4bili 

sO. 0= ho, 0* r 0,0+ h 1, 0 r 0, 1* 
s 0, 1 = h 1 1 0* r 0. 0— h 0, 0 r 0, 1 * 
Sl,0=h0.1*r 1,0+hlJ r 1J* 
s1J=hlJ*r 1,0-hQJ r 1, 1* 
lZ7fk-?{M-% so, 0. sO, 1: s^o. 

ho, 0* no, 0+hi ( 0no, 1* (5i) 
h1,0* no,0 _ h o,0 no, 1* (5j) 
hO. 1*n 1,0+ h u n 1, 1* (5k) 
hi. 1*n 1,0- hO, 1 n 1, 1* (5m) 
S-^l^CDSTTD^n — ^4bo. 4b!CDdi^^^fiEL, 

[»5] 



(5e) 
(5f) 
(5g) 
(5h) 
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?,=kof+M' + l\.f + M 1 K 



£«nau d icA*-r^). *iaa)ig5iiirta)fitttSTTDyY 

/<— i>*y-f >©*tHTCfc*. 

[0 0 2 6] 

a.— "tf CDliB" fwBER (B i t Error Rate) £ &*MZT*£ 

(MRC) htX'*— vTirfcl^T^S 
T*fc&*<. MC-CDMAIcli(Sl^3fel\ HfiJIi^ja (EG 
C) XI*MMSE£f£ (MMSEC) l±ltXtta)««*]&<** < V 

[0 0 2 7] <hz*>T% »4t*tt<D»l^«izfcMt4i£ 
fi^^f*.MC-CDMA!EiatX^-xy^/<— *>^*<#ffl$ 

ry -f XMa*U*fi|»ftfifc (EGO XI4MMSE£j£ (MM 
SEC) <D<5*£{£ffll*- ^ir-rtil^. >^V>£ 

[0 0 2 8] X, [STTD+X'*— X£W/<— i>^] CD*§ 
£\ STTD^ zi - y (zfc If 4 d«ai*«*tt:*ia (MRC) T? & 
4. 1fti£0>J:5{::> «*Jt^l£(MRC)l*^UT:i— 

r*fe4MC-CDMAtzrS]L>r^f>-r, en. sttd^mc-cdma^ 
mt *<-*sTtwmzti%&nmmizmm 
■ei&^BIBA***. m±A>^*^BjcD@6*jri, x^-x 

i-if arnica l fc*fiea £ii&-r ^c^rfc^,*^ 

BMO%\}<0 g ftli. MC-CDMA^IS <h X'*— X ^ ^ /<— vf A< 
«ffl**i4»»iafilcSTTDSfflffl-e*4cfc3Jw-r4ci: 

[0 0 2 9] 

so+ s i = (|hol 2 +|hi |2) xo+ ho* 

^ai^^r^o ccDieic^it4(|ho|2+i hi|2)^y^/<- 

v^V>T*fc£. MRC/EGCa $302 (4* ^-V^Mt 

«»ioi.20i-eats*tLfc^^*;nt*»ttho. hi*ffl 

l*T(2c)a<DftfiMMH=ifca 
[»6] 

1 / Vl hol + lhif (6a) 



X ^-f / <- is Tffirft £ fit x. fc -7 ^ * -V 'J TCDMAgff^ 

^/£^l^*It^j£/^]^/££& (MRC/EGC 
«»)**lM*«*Jt*^/MMSE^ritJt«(MRC/MMSECJE 
80 SIM". ZCD&olZTttilt. X^<— X?V >T 

-<A— ^^IfiS^ilxtrTiU^^rVUTCDMASfiStaiZ 
fcl^T, >T<Bfi«d-^£-*^-v 'J TSlcSTTD 

f3-KL, €-^ r v>^C0STTD7 ? =i--KSP(7)Ul*ifs-^$ 

(MRC/EGC^&) fc*lM4**tt;ftfiR/MMSE^ 
J*&&(MRC/MMSEC£&)£Jfi-r o X 

t % STTD S-MC-CDMA t X ^-X ^ / i>^ri<#IB £ *l 

«8»ai«ic«ffl-e#* c fe5rw&* 0 

[0 0 3 0] 

[«W(Dl8tSG>fl3ffl] (A) MRC+X'*— X$r-f A— >^ 
+MRC/EGC£& 

ir * it & fc i6irMRc/EGc^^-r s. mmm t ammo* 

S(iT>^^/»<iftitt>tifcx^-x^/<— 
ttoTJSU. (la). (1b)3S3b<fitttLri^«. ^^>^#0, 

L, T^*JUa«fflJ102 f 202(i^H-?HSfS<l^- r 0. r 1 
f^hrj*, hi*^m^L, (2a). (2b)*, ^tzit (2a)' % 
(2b)' ^(CTF^fl-^so. 8i*ffl*r*. 
[003 1] X^— xy-f/<— ^^fifc«301tt#^^ 
>^<D^^*;Uffl«ffl102. 202<7)tb*^«L^ja(i^ 
nO + hl*n 1 (2c) 

[»7] 

— — _ \ho\ 2 + th\ 2 _ hfc*±hw 



(6b) 



(7) 
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RC/EGC£&] £MC-CDMA<D+>-;?*-V 'J 7§lrfr;U£, $V 
[003 2] (B) MRC+X'*— /<— S/^+MRC/MMS 



y, (1a). (IWa^rtJtLTL^.KISKltflltHttlc, 

Mf«gP102.202(Dai^$^«L, 
s0+ si = (|hol 2+ |hi|2) xo+ ho*no+hi*ni (2c) 

^-tii^^^o »ioi.2oi-eitsa?tifc^^*jw6»wttho. m^ihi* 

[0 0 3 3] MRC/MMSECzi>/<— ^304(±,5 i A'^;HtS T (2c) 3S<D*riMB-&fC*sC 

1/ INMUX- ( I h 0 I 2+ I hi I 2) +aN,0 2 +crN.1 2 } (7a) 

'JT«fcy©*l*«*tff|| B 0. =i-K*Mfc* [»8] 

NMUX<t^^o MRC/MMSEC=J £ 304I*, (2a) «t (7a) 

(7b) 



*«B»303|cU*-r*. (2c)a<D«*tt*fiM>*lc<7 
a) 5t£»JM- 4 I*. MEtt4lft<MISEftj|M=£ 

£/£+MRC/ MMSECKtt] MCMJDMAd)*-*:?** «JT 
[0 0 3 4] (C) STTD+X'*— X^A- S/^+MRC/E 



■ 3a*«na)ff3»akfla)6fitftKnBit!ft«. m3 

itirii^^-^^^^icMRc/EGc^^-r^, auMU:SMi 
a>B8«i*. U20.U2 i ic3F-i-«fc3rc«to-cfey, (5 



■V * iUft 5£Sf5401 , 501 It -J ^ > ^#0, #1 1 Z If £ ^ * * 
l&m$1±ho,0. M.O: ho.1. M, l^lt^LTSTTD^ 
=1-^402, 502<hMRC/EGC=i £ 602(cA^-T *. STTD 

^zi-^402,5021*. (5e) - (5h) &Xlt (5i ) ~(5m)3£ 
l^^fl-^-so, 0- so.1: si,o. s 1, 1 ^rfcti^^-So 
[0 0 3 5] X'*— /<— ^>^^J|gaJ601fi#^7 
^(DSTTD^ra — ^402, 502<Dl^i— $ 5 ><f<D&jl s 
0,0. 8i,o: &0.1. si, i£-£/£U (5n), (5p)xC(c^-^ 
^iSfi-^-^ai^-r^o MRC/EGCa >/\*-£602f*, T** 
JUfffifiMOl , 501 -C*}f 5£ £ *ifc ^ ^ * JMESfttt h o, 0. 
h1,0: h 0,1. hi,i£m^T(5n), (5p) 5£<7)£j£fI-E§- 

[»9] 



1 / V I h o.o 1*+ I h ll0 f+ I h o.i I h i.i J 2 



(8a) 



x n + 



[*i o] 

^0,0^0,0 + \o w o.i ~*"^>.ifti.o +\i n \,\ 



(8b) 



- _ K.oi + K»>r + Ktr + K>r , ^.o^o -Aox^ +*om, -a>,i*u ^ 



£{gi@S5 603lziij*|-f STTD^^i— KT^d'UXAl* 
X / <-■ (8a) it ^ «h r> Z t 



[003 6] liA-tck y , [STTDv^— K+X^-7?-f 



(8) 
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SUfTittf, STTD«». 9<<i^—\ >T%m&imt>iT*m 
ft*£< v$&tmz*- KBHa>lKEtt lit 

[003 7] (D) STTD+X^— X<?V/\*— vT+MRC/MM 
SEC£& 

H4li**B©K4*lgfl(D**j*HfflH'eft«. 
*»«T?tt,*r. SfHI^ftSTTD^a— KL, 



ttlcad * * £ fc»f=MRC/ MMSEC^&iT 4. t S 

«fl9a>BB«l4* 12 0,gl2 1 ic^-Tcfc^fcoTfc 
U. (5a) ~(5d)««<lSALrt^«.at3ltjtt«l&nfl|l= 
*y<-X $V i v^/$ff601 *<S- 3?^ >^<DSTTD^ 
n-$f402.502<7)a5:fcft^f£L t (5n). (5p) itlz^-f 
m-^^ai^)-r^o MRC/MMSEC=3>/<— SI604I*, 

»5Eff 401 , 501 -cits $ ttfc * * juftewit h o, o. h 

1.0:ho.1. hijftffil^T (5n). (5p) 3C<D^ril«#l:: 



1/ (NMUX- (|h O ,0l 2 +!hl ( 0|2+|h 0 ,l|2 + |hi,i|2) + 

o"N,00 2+ o"N, 10 2+ o*N,01 2 +ctn, 1l2} (9) 



TS/i:ya)St«B*ScrN,00. o"N. 10. CFN.01. 
o-n.11. 3— K*«a*NMUX^"^*- MRC/MMSEC=i>/< 
-$6041*, (5n). (5p)*^(D(10a)a<D»*tt»*anffl 
6 03lzili^-ri)o 

[0 0 3 8] STTD^zi— K7Jb=f 'J XAIi^Jt^fiftlc 
Sl^rfcU, [STTD^ZJ- K+X^-X^M'-yf^ 

A] I4g*it^j£-e&6 0 ffiot^^-x^A-v 
^jMS*I= (9) a ft JUJf^ 4 £ 9 =. £ g*J±^j£ 

*.I21±*U, [STTD^zi- K+X^-X3V/<— 
/£+MRC/MMSEC^&] 5MC-CDMA(7)«--^^^-V U 73r-V r U 
TSCffxl*. STTDfiJ», jr-f/<-*>ffi|*^tooT« 
^ft*£ < VZZt&izzi- KM(DltSfctt*f«*T*, 

[0 0 3 9] (E) MC-CDMA^(7)mi^Sffl0i| 
EI5I4, 111(7) [MRC+X^-X^Y A— v^^/S+MRC/EGC 
£»] *M(«DMA!c«fflLfc»*<Dfi«fl!(D«lfiRH-eft 

y. 2^>^«rtic<tori^* > *. *«ageff7oi.7o 
MiaafikL.itftfMiiff702.702' asfltfli«icitftit 

^ff703.703' I*. SAfi«(D9^ 5>^H«t*-3fc 
ft. B9iff «fcy*-HV>*-/aG I SRSLt 
FFT (Fast Fourier Transform) ffi 704, 704' lcA^*r^,F 



FTff704, 704' l4FFTO-f > K^* -f S >^"CFFT;16g4ia 
-:?Si705,705' l***t**ia««i:a!a)S6lX»x.Sfr 

cmn. scr -scmn' £UJ*-r*- 

[0 0 4 0] ^•V*;u«t5£ffl706a.706a' l*t*L**t. 
hMN- hi' ~hMN' &J£tbZ>o * * *JU*I {8SS706b. 70 

6b' I*. ^z?**y7§<7>^*;u«^tehi*~h 

MN*. hi' *-hMN' *$HMt^>^ y — ^ffCDHi* 
SCi-SCmn. SCr ^SCmn' lc-t*i-f*t*||[L,**hb* 

-</<— *>5^fSff707(4* ^**JUti«ff 706b. 706b' * 
:Mr*y7fl»Sl~S||N. ST ~SMN' ^^^-V U 

7SfcMLs -y-3f*vy7»(-iixN)a)*fiWi*(Si+ 
sr )~(Smn + smn' )ftta*^*>o 

[004 1] MRC/EGCa £708(4. ?**J1/jt£ff 

706a. 706a' -T?JtSS*lfcfi-?9 'J 7S 

a>^**n4iSttffihi~hMN. hi' -hMN' ftfBl^ 
r t "&fiEA-^(Si+Sr )-(Smn + Smn' )KMRC/EGCaS&ftJfc 

-To *«p*t&. ■y-^*^y7So>«rt«#(Si+sr >~ 

(Smn+Smn' )t**L*tL 

»11] 



1 / ^| hTPTih? 1 / VI hllNf+| hMN' i 2 



(10) 



ft 11131 LTMRC/EGC^&fttfc-f. i£ffiSfeff709liMfi(7)mi[ 
ff 7091 -709MS«^.r S3 y , ftff ff 709i 1*^— VlzK y 

u— Kci. C2. . . . CN*ffl»Ji:iNffla>-y-^** y 
7*#ic*KLratt«L,ffto>ifc»ffltiH»a)ai«fli 

[0 0 4 2] ^JSff710i-710Ml*^*X^ti^^ff709i- 
709M^&ta*-T4Nffl(Z)IRIie»SiP«Lr«Mla>i/>7K 

y tttatWT— * *ft« l, /<9 i^^vu 7;u^^ 
^iifiKM^jT 1 — *stjif- ^(c^giL, ^r— $m.m 



wmzmt?-* * «n^«. mt. ja±-ci*Hia> [mrc+ 

X^<— xy-f /<— i >^^j«+MRC/EGCStg|] ftMC-CDMAir 
iafflLfc«6T?ft*A^ fa]lifcL-Cgl2cD [MRC+X^- 
>5 t *fiR+MRC/MMSECS6«] ftMC-CDMAfrigffl 

[0043] (f) m-cvm^&m z (Dmmm 

m 6 14, m 3 <D [STTD+XK-x^r-< v^+MRC/EGC 

KM] *M(«DMAi=aH'r«»&a)ai««a>«ij«H'e* 

ho 7 r -^^Pff801(4,fl:^^^^bfc^L>(4^-7f: 

* a.— yoaMi?— ^ ft <m x (iBPSK^is l , 



(9) 
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>r uy HSiSit-T 2 — si<D«rizftH*«*r«« sttdx>zi 

-^80314. H2 OlcttoTlftB^LfcT^rf UXAlcfiE 
oT,2v>/1^U^O(Dv>7t?;u^— [xo, xi] £ 
2^iJ(2^7>^)CDv>^;U7 ? -^?lJ [xo. -x 
1*] . [xj, xo*] 

[O O 4 4] >f(Dv'J TJU'i3 U;U*»ffl804. 

804' li-tti-f+iA*^— * ^MS/^^flOifeWT— * 1= 
SE«U #v>^;i/t*^tl-etiN»i8LTffi»gB805.80 
5' (zA*f *. ffiSx-^805.805' I4M<I<7> »3(8B805i ~8 
05m. 805i' ~805m' £fil*.T fc y,«JSKS08O5i -80 
5m. 805]' -805m' f***l«llt»=i— KtHMM- -5 a 
-KCi, C2. . . Cn*fflSiJlw»i8i/>7P;uc*JtL 
rUA-TSo KCi, C2. . - CNf*zL— tfS 

^'JTfl-^SCi-SCMN. SCi' -SCmn' 7b<teS(§P805,80 
5' c*:ytti*-r4.-r<tt)*»,ffi»SIJ805.805' 

Hiaft*rtiicas*-r* 0 

[0 0 4 5] HiR»-f>* U-^gB806,806' lt ( 3-K 

£M£ tifr^^^r-v 'J 7flMi* y -^(Cct 

yatf»*rJB»W*Jirc»1Kr*. IFFTCInverse Fast 
Fourier Transform) SU807, 807' (4 A 
■V y 7{i#l-IFFT (jfi^-yxJESl) fflaSJfiLTKPiB 

«±a>oFDMft«(xtt»tt«, jt&aifi^)ici£gi-r* 0 

K-f /<;u«Affl809.809' (4. 0FDMfI-5§-fr # 
1 /^l h 0,01*+ | hi,oP+ 



— K-f >^-/<^JSAL, lt3t*IBflS810.810' 14 # 

L, MatttflS81 1.811' I4SSSS&&IC7 *v > A- 
v a >-f 5 <t AlcSHiftiin Lt7 >^ATt0, ATt1 J: 

[0 0 4 6] g]7(4, H]3<7> [STTD + X^— v 
^+MRC/EGC^&] $MG-CDMA|::» ffl"T i46(03tfla) 

fluais-efcy, H5(DSjjfi«tia-ffl»i=(4H— »-^sf* 
Ln^.«fttS6«aj7oi.7or a^&jasMs-TV u- 

^31705,705' *T?(DBfti3J:tf«tttk»709^&^-* 
ttBfiS712*"Ca)«)ftl4H5a>jSJIS«^Hi:-efc« ( 
*JHtje»800. 800' 14**1. sutffly-cnM^s^ 

-y-^-v'J7fe(D^-v^;n^^ttho ( o. h 

1.0 : ho. 1. hi, l£8t£ LTSTTD^r =1 — ^801, 801' t 
MRC/EGC =i > / $ 803 ( r A tt "T 4 . STTD-tzj — y 801 , 80 
V f4, +>^^yrftlc (5e) ~(5h)«XI4(5i) -(5 
m) s o, 0. so,1; si t o. s i £tfc;fcj-3~ 

[0 0 4 7] X^-X^/<-*>^jSg|S802f4. 
"**y7ftlc$TTD^:a — #801.801' <D[B]-^^ 5 ># 
(Dtti^lso.O. S1.0: so,1. sijiMU (5n). (5p) 
^fC^-r^J5Kfi-^$tti+j-r^ 0 MRC/EGC=i>/<-$803 
(4, 'J 7§fc, ^-V*JUft£6B800. 800' Titffi 

**l^^^*JHC**#ttho,0. h1 t 0; ho.1. 
fBl*T(5n). (5p) *a>*««#ic«a 
[»1 2] 

(8a) 



I ho.if+l hi.if 2 



S^LXMRC/EGCStMIStte-r. 

[0048] ffiffiffc8P709f4M4la)ftltg|S709i -709m* fit 
T fc y . *4x-P*ttt 35 K) 
^t"4#=i— KCi. C2. . . . 

:***y 7«*::**LTiettffcU u — K*m**i*= 
<i^(D*^t>J.--ifJ6(Om^ttai**i*o •&fiSg|5710i 
-710Ml4**L-f*L*Kffl709i-*709M^6UJ + J-r*Naa) 

£fEf£ U/^L/^v'J 7;u^&3i71 1 141^^1^—^ * 



B-r*.JU±Tf4 1 HI 3(0 [STTD (MRC) 

— *>^fifc+MRC/EGC&&] £MC-CDMAlci8fll L^S^T* 

H»lcLtH40) [STTD (MRC) ♦X'*— 
/<— v^£/S+MRC/MMSEC£&] ^MC-CDMAfc®^ 4 Z 

[0 0 4 9] (G) y5o.b-y 3 >gS 

H8i*aiiz*^ftfrT?o)a)*k*it$rtMRa 

EGC, <3>*f£0J!<aMRC/EGC^&, **l?*l[z& &BLER— Eb/ 

Not$ttm-efc4o 



Number of cells 


1 


# of data 
symbol/packet 


26 symbol 8 


System 


MO CDMA 


# of pilot 
symbol /packet 


6 symbols 


# of eubcarriers 


1024 


Guard interval 


200 


Fc 


6GHz 


Channel Coding 


Turbo coding 



H8cfc y *«MO)MRC/EGCSt«lcJ:ixli % BLERC^P ^^7 
^ Z t A<T*^ -S. ia±T*!4g<f 7 >^^-&A<2^CD 



[0 0 5 0] 

MRC/EGC^^XI4MRC/MMSEC^^-T Z> Z. t \z £ y % g^Jt 

^fieMRcr-^ ^ «: y / v^y -< > * mz> z t &v 

L^t. MRC/EGCJtaxiiMRC/MMSECStftlCcfey^fiJ 



(10) 
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^^ofcSTTD^. X^— X^A— v^<tMC-CDMA£f5] 

ran *&Bn<Dminmm<D&m£t&wmT-fo& 0 

[12] ^BJCOm2HffiW(7)^jS;iiftB^giTfe^o 
[13] ^BJ(D|g3Sl36te0iJa)^J*;ilftB^glT*fc^o 

[14] *%BM<Dm4mmmv>&!&mmwmT*&%o 

[15] [MRC+X ^-X^/\-vf^lS+ MRC/EGC^ 

tt] SMC-CDiwicafflLfc»$a)fi««<D«*H-efc 

[16] [STTD4- X ^— X *V / <— v^+MRC/EGC3E«] 
^MC-CDMA(rJgffl-T^ii^(7)^fiffliJCDtg/i£glr*fe^o 

[13 7 ] [STTD+X^— v^+MRC/EGC^] 
^MC-CDMA(ri@ffl1-^li^(DSfti|iJ(D«/Siar'fe^o 

[18] BLER-Eb/N0^1£lT*fc£ o 

[19] T^+VUTCDMA (MC - CDMA) xfc<EJIiII& 

[11 0] T/U^+^'JTCDMA (MC - CDMA) ^sCCDJHxft 
[HI] 

t 



[111] MC^DMAC0&{I#]<Dtg/£lT-fc6 o 

[112] v'jr;u/^u;u^^iftB^(iiT*fe^o 
[H3] ^-K^>^-/^uifA^ir*fc^o 

[114] MC-CDMA0>a«fflia)*rtH-efc4o 
[115] XK— x$r-fy<-i/^«fiK*«iLfcMC-CDMA 
g<Iffl(7>tgf&lT*fc£ 0 

[116] x^— x^a— v^cor^^teiaMiT* 
[117] M^it^/S(7)iftBjir*fe^o 

[118] ««»*tf<DttWH-efc*o 

[119] MMSE^lScDlftBJlT'fe^o 

[12 0] STTDx>zi-^(7>iftB^ir*fe^o 

[12 1] STTDirfclf^-eT^^r^-KMlfe^o 
[12 2] [STTD+X^-X^A— >?MgJi£] (D&m 

ioi. 201 ^**jHi5efli 

1 0 2. 2 0 2 ^-^iHifltSfl 
3 0 1 X^— X3V A— 
30 2 MRC/EGCa £ 

3 o 3 aijsap 

ATrO. ATr1 2*0)gi7>ft 



[12] 

t_ 



(11) 
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[B3] 



V 

I* 



i 



J 



3 - 



I £ 



1 A* 



T 



3 





i 


E n 







,5 



A' 



[0 5] 



14] 



V 

ft- 



STTOORO+XK— xy^/tW-r +lftC/IBSECftgMftft 



IK 



J* 



J 



5 



in 



J 



or — 



A^ 



*A 



[06] 




(12) 
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17] 




53 -----J t 



24 



5 n 



I--— -I 8 8 ' T -------- 1 

r i _ , s i e 




[B8] 




[g] 1 0] 



(a) 



0>> 



[119] 




H^H~^ 11, 

! 92 ; A f 



Ci A 



[El 1 3] 



[HI 2] 



_ 28XH _J «m ^ 



2 1 4 3 2 1 



(13) 



ftffi 2003-258 7 63 




[01 5] [11 6] 




(14) 
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[H11 7] 



[(HI 8] 



■4 



*3 



A 



5 



ii 



i8 



2:5 



A 1 



*8 



A 



[019] 
H«C+;i«-**-Ot-',/?.* 



1 



4" 



A 



li 



28 



1* 



—I — I — I 

t*ZT t*T t 




[EI 2 1 ] 




b^Q _» p»* 

ATti 



(15) 



ftffl 2003-258763 



[022] 




A 5 



7P> h^-v<7)*fi£ 

F£-A(#3f) 5K022 DD01 DD13 DD19 DD33 DD36 
EE14 EE31 EE35 



